Aims: Previous studies have reported tight linkage disequilibrium between the T235 and the A(-6) molecular variants of the angiotensinogen gene. This study was designed primarily to ascertain whether a similar relationship exists between the M235 and the G(-6) variants of the gene. We have investigated the degree of agreement between the genotypes of the M235T and the G(-6)A polymorphisms in two ethnic groups. Methods: Subjects were an heterogeneous group of normotensive and hypertensive subjects of Caucasian (n ‫؍‬ 77) and Afro-Caribbean (n ‫؍‬ 51) origin. DNA was extracted from whole blood and was genotyped for both the M235T and G(-6)A polymorphisms using PCRbased methods. Results: The distribution frequencies of the MM, MT, and TT genotypes were 0.39, 0.42, and 0.20 in white subjects, and 0.09, 0.17, and 0.74 in black subjects, respectively (chi-square, P Ͻ 0.0001). The distribution of AA,
Introduction
Angiotensinogen plays a potentially important role in the regulation of blood pressure and polymorphisms within the angiotensinogen gene are likely genetic candidates involved in development of hypertension. The T235 molecular variant of the angiotensinogen gene has been associated with increased levels of serum angiotensinogen. 1 Recently, a polymorphism, G(-6)A, that substitutes adenine for guanine at position -6 in the proximal promoter region has been shown to increase basal transcription rate of the angiotensinogen gene in vitro. 2 The A(-6) variant has been reported to be in almost complete linkage disequilibrium with the T235 variant. 2, 3 Previous studies have concentrated largely on the tight linkage disequilibrium between the T235 and the A(-6) variants of the angiotensinogen gene. This study was designed primarily to ascertain whether a similar relationship exists between the M235 and the G(-6) variants. We have investigated the degree of agreement between the genotypes of the M235T and the G(-6)A polymorphisms in two ethnic groups, Caucasians and Afro- Caribbeans, on the basis that the genotypes should correspond to TT-AA, MT-GA, MM-GG.
Subjects and methods

Subjects
Subjects were an heterogeneous group of 77 Caucasian and 51 Afro-Caribbean normotensive and hypertensive men and women referred to the unit. The Caucasian group consisted of 47 males and 30 females, while the Afro-Caribbean group consisted of 34 males and 17 females.
Genotyping
Genomic DNA, extracted from whole blood by the standard proteinase K-phenol method, was used for M235T and G(-6)A genotyping.
G(-6)A genotyping
G(-6)A genotyping was carried out using a mutagenically-separated PCR (MS-PCR) technique. 4 This method allows for the simultaneous amplification of both normal and mutant alleles in the same reaction tube. It involves the use of two allele-specific primers, which are designed to introduce deliberate differences in allelic PCR products, and a common upstream primer. The G(-6) allele generates a 212-base pair product while the A(-6) allele generates a 187-base pair product.
M235T genotyping
M235T genotyping was carried out using a PCRbased restriction fragment length polymorphism (RFLP). 5 This method is based on the fact that the T → C transversion at position 704 of exon 2 of the angiotensinogen gene produces a 'half site' (GACNNNGTC) for the Tth111 I restriction endonuclease. A primer with two mismatches is used to produce the corresponding half site. PCR amplification yields a product of 165 base pairs. The product of the T235 allele possesses the recognition site for Tth111 I the cleavage of which gives a fragment of 141 base pairs.
Statistics
Significant differences in frequency distribution were assessed using chi-squared tests.
Results
There was a significant difference in the distribution of M235T genotypes between the two ethnic groups with the T235 allele being more frequent in AfroCaribbeans (Table 1) . There was also a significant difference in the distribution of G(-6)A genotypes between the two ethnic groups, with the A(-6) allele being more frequent in Afro-Caribbeans. No GG genotype was observed in the Afro-Caribbeans (Table 1 ). The genotype frequency for both M235T and G(-6)A polymorphisms within each ethnic group was in Hardy-Weinberg equilibrium. Agreement between the genotypes of the M235T and G(-6)A polymorphisms showed a trend towards a decrease in the degree of agreement in the order of TT-AA Ͼ MT-GA Ͼ MM-GG in both ethnic groups, with the effect being more marked in Afro-Caribbeans ( Table 2) .
Discussion
Ethnic differences exist in the distribution of both the M235T and the G(-6)A polymorphisms of the angiotensinogen gene. Trend towards a decrease in degree of agreement in the order of TT-AA Ͻ MT-GA Ͻ MM-GG suggests that linkage disequilibrium between the G(-6) and M235 variants is not as tight as that observed between the A(-6) and T235 variants. These observations may have significant implications regarding the role of the G(-6)A polymorphism in hypertension, especially in AfroCaribbeans. Since functionally, the A(-6) variant has been shown to increase the basal transcription rate of the angiotensinogen gene, overrepresentation of A(-6) alleles in heterozygous MT and homozygous MM individuals may lead to increased serum levels of angiotensinogen. This may increase the potential in these individuals to develop hypertension. However, given the relatively small sample size, these observations need confirmation in a larger study, in particular to carry out a comparison between normotensive and hypertensive subjects.
